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Axial Thrust Position Monitoring - Part 1 


A thrust positon monitoring on 
‘turbomachinery is one of the ma- 
chine’s most important protective systems. 
Other machine malfunction modes can be 
equally catastrophic, but the deterioration 
and failure of a thrust bearing can occur 
with very little warning, within an ex- 
tremely short period of time, and can lead 
to total destruction of the machine. Fortu- 
nately, the measurement technique re- 
quired to provide this protection is 
straightforward. Unfortunately, the com- 
plete monitoring system may become use- 
less if errors are made during installation. 

This article (Part 1) will describe the 
most important installation considerations, 
including: (1) the concept of cold and hot 
float zones and (2) the relationship between 
the linear range of the proximity probe 
transducer system and the range of poten- 
al shaft axial position change, 

Part 2 of this article, to be published in 
the next issue of Orbit, will address the re- 
lationship between the moniter readout 
and the position of the shalt (thrust collar} 
relative to the thrust bearing clearance. 
Part 2 will also offer guidelines on estab- 
lishing monitor alarm set points. 

Neither part of this article will describe 
the components of the monitoring system, 
nor explain how the system functions. 
That information is thoroughly presented 
in published literature. 


Float Zones: cold vs. hot 

The float zone is defined as the normal 
allowable movement of the thrust collar 
within the thrust bearing clearance. The 
“cold” float zone (Figure 1) is measured 
when the machine is at rest and cold (am- 
bient temperature), However, this float 
zone will increase when the machine is at 
full load and operating speed. The change 
is due to the higher (operating) load on the 
thrust bearing. Other contributing factors 
are thermal expansion, springiness of the 
thrust bearing assembly, thrust pad detlec- 
tion and squeezing of the oil film. 

Thus, with the machine under full op- 
erating conditions, there is a “hot float 
zone’ which is typically larger than the 
cold float zone by a significant amount, 


The example in Figure | shows a machine 
with a cold float zone of l6 mils (0.4 mim}, 
from a probe gap of 42 to 58 mils, with 
corresponding Proximitor™ outputs of 
-8.4 and -11.6 volts de, respectively. The 
hot float zone is 24 mils (0.6 mm), from a 
probe gap of 38 to 62 mils (-7.6 and - 12.4 
Yde, respectively). This represents an 
Increase of SO percent, which is not 
uncommon. 

‘Too offen, inexperienced users of axial 
position monitoring systems do not con- 
sider the change from cold to hot float 
zone. They will adjust the alert (first level) 
alarm to represent thrust collar-to-bearing 
contact, based on their measurement of 
the (cold) float zone when the machine 
was down. When the float zone expands, 
this alert set point represents a thrust cal- 
lar position well within the bearing clear- 
ance, not in contact with the bearing. 
Thus, a change in shaft position which 
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reaches this set point will cause a false 
alarm in the monitoring system. 

There are two ways to avoid this type of 
false alarm. First, recognize the differ- 
ence between cold and hot float zones, 
and allow for this when establishing moni- 
tor alarm set points. Second, adjust the al- 
erl alarm set point so that it represents 5 to 
l0 mils (125 to 250 Um) of babbitt wear. 
Then adjust the danger alarm set point so 
that it represents an additional 10 to 20 
mils (250 to 500 Lim) of wear beyond the 
alert level, 

False alarms could occur even after 
allowing for the hot float zone. This is 
possible if (1) the alert alarm is adjusted 
too close to the surface of the bearing, (2) 
the hot float zone allowance is not enough 
or (3) a small error is made in adjusting 
the probe. After all, the objective of axial 
Position monitoring is not necessarily to 
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Figure | 
Relationship between transducer linear range and 
rotor position relative to thrust bearing 





the machine trom a severe axial rub and 
potential destruction. 

In fact, some thrust bearing wear is 
even desirable from a monitoring stand- 
point. IF a thrust position monitor indi- 
cates an alarm, and inspection reveals no 
damage to the bearing, then the operators 
(and everyone else including the plant 
manager!) will lose confidence in the 
monitoring system. Most machines are 
designed with thrust bearings which can 
sustain seme babbitt loss long before the 
rotor is in danger of an axial rub. There- 
fore, it 1s reasonable to allow for some 
babbitt loss to occur before the first level 
of monitor alarm is generated. 

In order to determine the cold vs. hot 
float zones on a particular machine, con- 
sult the machine manufacturer. This infor- 
mation can be compared to actual 
operating experience in order to refine the 
measurement. 


Transducer range vs. shaft 
position range 

The required axial position measure- 
ment range for any machine should cover 
the maximum allowable shaft position 
change in both directions in the thrust 
bearing. The shaft position range should 
include not only the clearance of the thrust 
bearing (cold and het float zones), but 
also the allowable babbitt wear on both 
sides of the bearing (active and inactive). 

The machine in Figure | has a thrust 
bearing clearance (hot float zone) of 24 
mils (0.6 mm). In addition, 17 mils (0.4 
mim) of babbitti wear is allowed on each 
side of the bearing before the danger set 
point is reached. Thus, the “rotor position 
range” (the total allowable rotor position 
change for the machine) is 58 mils (1.4 
mm). The figure also shows the transduc- 
er's linear range to be significantly greater 
than the rotor position range. This situa- 
tion is recommended for all axial position 
monitoring installations, In fact, the more 
the transducer’s range exceeds the rotor 
position range, the easier it is to install the 
system correctly. 

If the transcducer’s linear range is only 
large enough to cover the total anticipated 
rotor position range, then the installation 
of the probe at exactly the right gap dis- 
tance from the shaft becomes difficult, if 
not impossible. 

For example, if the transducer’s linear 
range were 60 mils (1.5 mm), then it 
would be intperanve to adjust the probe so 
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that the center of the transducer’s range 
equals the center of the rotor’s (cold) float 
zone. In this example, the probe should be 
adjusted as close as possible to 58 mils 
(1.4 mm), or -1.8 Yde, when the thrust 
collar is against the active side of the 
thrust bearing. 

If, on the other hand, the transducer’s 
lincar range were 80 mils (2 mm), then the 
initial gap of 58 mils would not be so criti- 
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cal. With the thrust collar against the ac 
tive side, the probe gap could be adjusted 
between 48 and 68 mils (1.2 and 1.7 mm). 
The system should operate correctly in 
any case. 

For further information on axial thrust 
position monitoring, check the Thrust 
Monitoring box on the reader service 
card, E 
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